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Toém tat:

Bai bdo trinh bay két qua nghién cieu cong nghé lang tach xi cac 16 luyén SKS, 16 chuyén va thu sdt
kim loai bang 16 Pién ho quang tai cac nha mday Luyén dong Tang Loong, Lao Cai. Két qua nghién ciru
da lya chon dwoc cong nghé lcfng tach xi cac lo luyén SKS, lo chuyén va thu sat kim logi bcing lo dién
hé quang, san pham hop kim sdt thu dwoc dat tiéu chudn chat lwong dé ra véi ham leong Fe trong hop

kim sdt thu dwoc Fe>%90.

1. M& dau

Nha may Luyén déng Tang Lodng, Lao Cai
di vao san xuét tlr thang 08/2008, dén nay nang
suét san lwong day chuyén san xuéat da vuot thiét
ké (30%), chat lwgng cac san phdm nha may san
xuét 6n dinh va dat yéu cau thiét ké, dap ing yéu
cau tiéu chudn co s& cla Téng cdng ty khoang
san - TKV.

Trong cac nam vira qua, cung v&i qua trinh gia
tang san xuét, nha may da trién khai nhiéu nghién
ctu khoa hoc gan lién v&i san xuét nham téi wu
héa day chuyén céng nghé, nang cao hiéu qua
san xuat gép phan gia tdng hiéu qua kinh té.

Mac du, dén nay Nha may Luyén déng Lao Cai
c6 nang suét, san lwong cla day chuyén da thuc
hién vwot thiét ké cling nhw ké hoach dé ra, ty lé
thu hodi kim loai quy tang dan qua cac ndm. Tuy
nhién, can tiép tuc nghién ctru thu héi cac kim loai
sinh ra trong qué trinh luyén déng nham tan thu
tai nguyén va gép phan nang cao chudi gia tri san
xuét. Trai qua hon 14 nam quan ly van hanh day
chuyén san xuét ddng, Chi nhanh Luyén déng Lao
Cai - Vimico da lam chu day chuyén coéng nghé
va tich luy kinh nghiém trong ky thuat luyén dong.

Xuét phat t nhitng yéu cau can thiét va kha
nang thwc hién nhw trén nhém tac gia da di dén
thwe hién Dé tai nghién cwu: “Nghién ctru cdng
nghé Idng tach xi céc 10 luyén SKS, Io chuyén va
thu sat kim loai bang 16 dién hé quang tai cac nha
maéy Luyén dbng thuéc TKV".

2. Nghién ciru danh gia thanh phan khoang
vat trong xi Luyén déng

Ghi chd: Xi 16 SKS (M1); Xi 16 chuyén (M2)

Nhan xét: Thanh phan xi 16 SKS va 16 chuyén
chu yéu Fe, Cu va Si.

2.1. Béi v&i xi 160 SKS

Nhom tac gid da tién hanh 14y 02 mau xi 16 va
phan tich thanh phan vat chét, két qua phan tich
nhw sau:

* Két qua phan tich thanh phan khoang vat
mau sb 1

- Magnetit: 15%

- Pyrotin: 5 %

- Bornit: 7%

CAu tao xi: Hat tha hinh va hat gia hinh, xam
tan déu.

Pyrotin: Gap trong mau véi ham lwgong khoang
5%, ching chi yéu ton tai dwdi dang cac vi hat tha

Bang 1. Téng hop khao sat ham lwong trong xi Luyén déng

Tén mau Chi tiéu
i thir Cu Fe Si s Pb Sb Au
Pon vi tinh % % % % g/tan g/tan g/tan
1 M1 2,59 40,18 33,34 2,24 35,05 143,75 1,12
2 M2 3,86 47,83 27,26 0,67 72,73 68,99 0,83
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hinh trén nén céac hat bornit gia.

Magnetit: Trong mau gdp magnetit véi ham
lwong khodng 15%. Magnetit ton tai chi yéu &
dang hat tha hinh v&i kich thwéc cac hat < 0,05mm,
ching phan bé xam tan rai rac, déi khi xam tan
thanh dam hat trong nén da véi kich thwéc hat
khoang 0,02mm (Hinh 1).

gy . T e LR
Hinh 1. Magnetit (Mt) hat tha hinh, tao 6 xa4m tan
trong da
Bornit: Trong mau gdp kha nhiéu hat bornit
kiéu thé di ly hinh tron, hodc ddi khi hinh oval kich
thwédce tr 0,08 - 1mm, ching x&m tan kha deu
trong da (Hinh 2).

# " : o 3
Hinh 2. Bornit (Bo) kiéu thé di ly hinh tron xam
tan cung magnetit (Mt) trong da
* Két quad phan tich thanh phan khoang vat
mau sb 2
- Magnetit: 4%
- Chalcosin: 1%
- Cuprit: 0,5%
CAu tao xi: Dang hat tha hinh, hat gia hinh, sét.

Xam tan déu, vanh riém.

Magnetit: Trong mau gdp magnetit véi ham
lwong khoang 4%. Magnetit ton tai chi yéu & dang
hat tha hinh xam tan déu trong da véi kich thuéc
hat < 0,Tmm.

Chalcosin: Trong mau gap chalcosin v&i ham
lwong khodng 1%, ching ton tai dwéi dang thé di
ly hinh tron nwéc voi kich thwéc hat dao dong twr
0,2 - 0,8 mm, hodc d6i khi ching ton tai dwéi dang
vanh riém, bao quanh, gdm mon thay thé cho cac
hat khoang vat nguyén sinh cé truvéc (Hinh 3).

200 prn

Hinh 3. Hat sulfua chalcosin (Cc) kiéu thé dj ly
hinh tron xam tan cang magnetit (Mt) trong da
Cuprit: Trong mau gép cuprit véi ham lwong
khoang 0,5%, ching mét vai hat cuprit tha hinh
véi kich <0,1mm, ching thwéng xam tan trén nén
ho&c ddi khi 1ap day trong cac vi khe nit, 16 hdng
trong cac hat chalcosin gia hinh (Hinh 4).

Hinh 4. Chalcosin (Cc) tao vanh riém thay thé
chalcopyrrit tte ven ria
* Két qud Phan tich EDX:
* Nhat xét vé thanh phan khoang vat cla xi 10
luyén SKS:
- Magnetit: ~4 - 15%
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Layer Table

# Thick Type Ezzor Units Density Norm. Total

1 0.00 Bulk 0.00 mg/fcm2 0.00 On 100.00

Sample Table

Layer Component Type Concn Exzoxr Unicts Molek
1 MgO Calc 0.720 0.158 wt.% 1.213
1 A1203 Calc 7.885 0.246 wt.% 5.254
1 $i02 Calc 47.25§%4 0.420 wt.% 53.362
1 P Calc 0.03% 0.032 wt.% 0.086
1 s Calc 1.9%907 0.036 wt.% 4.038
1 K20 Calec 0.762 0.022 wt.% 0.549
1 Ca0 Calc 2.85% 0.035 wt.% 3.459
1l Ti02 Calec 0.234 0.009 wt.% 0.19%
1 Cr203 Calc 0.030 0.004 wt.% 0.013
1 Mn Calc 0.054 0.004 wrt.% 0.067
1 Fe Calc 21.940 0.035 wt.% 26.656
1l Fe304 Calc 15.87¢ 0.025 wt.% 4.652
1 Cu Cale 0.324 0.006 wr.% 0.346
1 Zn Calc 0.107 0.004 wt.% 0.111

- Chalcopyrit: ~1-4%

- Bornit: ~1-3%

- Péng tw sinh: it

- Phi quang: ~88-94%

- Phi quéng: Khoéng xac dinh thanh phan, nam
dan xen v&i cac khoang vat kha do gia nhiét.

- CAu tao xi: Hat tw hinh, tha hinh, dang xam
tan.

- Trong xi 16, ty 1& khoang vat Chalcopyrit chiém
khodng 1 - 4% va ty & Magnetit chiém 4-15%.

* \/& phan bb Fe trong xi chd yéu 2 dang: (i)
Dang 1 sét tdn tai trong khoang vat magnetit
(Fe,0,) chiém ty 1& vé& khéi lvgng so véi xi 16 SKS
tr 2,89% + 10,86%; (ii) Dang 2 sat nam trong
phi quang- xi failit (FeO.SiO,) chiém ty 1& vé khdi
lwgng so véi xi 16 SKS tir 29,32 + 37,29%.

2.2. Déi v&i xi 16 chuyén

Nhoém tac gia da tién hanh l1ay 02 mau xi 16 va
phan tich thanh phan vat chat, két qua phan tich
nhw sau:

* Két quad phan tich thanh phan khoang vat
mau sb 1:

- Magnetit: 30%

- Chalcosin: 1%

- Cuprit: mot vai vi hat

CAu tao xi: Hat tha hinh, gia hinh. Dang 8, xam
tan déu

M6 ta khoang vét:

Magnetit: Trong mau gdp magnetit véi ham
lwong khodng 30%. Magnetit ton tai chi yéu &
dang hat tha hinh xam tan déu trong da véi kich
thwédce hat < 0,17mm (Hinh 5).

- Chalcosin: Trong mau gap chalcosin v&i ham
lwong khodng 1%, ching ton tai dwéi dang thé di
ly hinh giot nwéc véi kich thwédc hat dao dong tir
0,2-0,3mm, (Hinh 6).

Cuprit: Trong m&u gap mot vai vi hat cuprit tha
hinh v&i kich <0,1mm, chung thuwdng xam tan trén

trong da

Hinh 6. Chalcosin(Cc), Cuprit (Cup) xam tan
trong da
nén hodc ddi khi lap day trong cac vi khe niit trong
cac hat chalcosin gia hinh, (Hinh 6).

* Két qua phan tich thanh phan khoang vét
méu sé 2:

- Magnetit: 35%

- Chalcosin: 1-2%

- Cuprit: mot vai vi hat

C4u tao quang: Hat tha hinh, hat gi& hinh, xam
tan déu

M6 ta:

Magnetit: Trong mau gdp magnetit véi ham
lwong khodng 35%. Magnetit tén tai cha yéu &
dang hat tha hinh xam tan déu trong da hoac doi
khi quan sat thay chang tdn tai dwéi dang nhirng
dam 6 nhd vaéi kich thuwéc hat < 0,1mm (Hinh 7).

Chalcosin: Trong mau gap chalcosin v&i ham
lwong khodng 1-2%, ching tdn tai dwéi dang hat
gia hinh, gdm mon thay thé cho cac hat sulfur cé
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H/nh 7. Magnetlt (Mt) hat tha hinh xam tan day
trong da

Hinh 8. Chalcosin (Cc) giad hinh chalcopyrit kham
trén nén magnetit (Mt)

trwde voi kich thwée hat dao dong tir 0,1-0,5mm

(Hinh 8).

Cuprit:  Trong mau gap mét vai vi hat cuprit
tha hinh véi kich thuwédc dao déng tir 0,01-0,02mm,
chung thwéng xam tan trén nén hodc déi khi 1ap
day trong céac vi khe nit trong cac hat chalcosin
gia hinh.

* Phan tich EDX:

* Nhat xét vé thanh phan khoang vat cta xi 1o
chuyén:

- Magnetit: ~20-35%

- Chalcopyrit: ~2%

- Bornit: ~3

- Chalcozin: it

- Bong ty sinh: r.it

- Covelin: it

- Phi quang: ~70%

Layer Table

# Thick Type Erzror Units Density Norm. Total

1 0.00 Bulk 0.00 mg/em2 0.00 on 100.00

Sanple Table ———

-a,e: Component Type Concn. Error Unitcs Molek
1 MgO Calc 0.080 0.171 wt.% 0.181
1 Al203 Calc 0.748 0.15¢ wt.% 0.555
) 5i02 Calc 13.235 0.293 wet.% 16,659
1 P Calc 0.011 0.021 we.% 0.027
1 S Calc 1.923 0.040 wt.% 4.535
i K20 Calc 0.3¢¢ 0.020 wrt.% 0.294
1 Cad® Calc 0.258 0.013 wr.% 0.347
1 Fe Calc 47.306 0.067 wr.% 64.065
1 Fe304 Calc 34.231 0.04% wc.% 11.181
1 Cu Calc 1.641 0.022 wr.% 1.953
1 Zn Calc 0.201 0.010 wt.% 0.233

Céu tao xi: Hat tw hinh, tha hinh xam tan trén
nén da.

* V& phan bb Fe trong xi cht yéu 2 dang: (i)
Dang 1 sat ton tai trong khoang vat magnetit
(Fe,0,) chiém ty 1& vé khdi lwong so voi xi 10
chuyen t 14,4% + 25,5 %; (i) Dang 2 sat nam
trong phi quéng- xi failit (FeO.SiO,) chiém ty 1& vé
khéi lwong so vai xi 16 SKS tir 22 8 33,3%.

Tém lai: Qua két qua phan tich khoang vat,
phan tich héa hoc xi 16 SKS va 16 chuyén cho
thay: (i) Ham lwong Cu trong xi dao déng 2,59-
3,86%Cu; (i) Ham lvgng Fe tir 40,18 — 47,83%Fe
ton tai trong magnetit va phi quing. Do d6, can
nghiém cru ché do I&ng dong dé gidam ham lwong
Cu trong xi 16 SKS, 16 chuyén xubng va nghién ctru
coéng nghé thu hdi st trong xi thai.

3. Két qua nghién clru

Nhém tac gid da nghién clru cac yéu t6 anh
hwéng t&i qua trinh I&ng tach xi 16 céc loai va hoan
nguyén thu sat hop kim sét trong xi va lwa chon
dwoc cac thong sb téi wu, cu thé:

(i) Qua trinh lang tach thu héi dong tai 16 dién
hé quang 1500kVA duoc thuc hién theo céc thir
nghiém:

+ Nap xi 16 SKS néng — Bdo 6n nhiét (néu
ch®) — Nang nhiét dén diém yéu cdu — Cép
tro dung khudy trén dé tao sy dong déu lam gidm
dd nhét va ty trong cia xi — On dinh nhiét do liéu
l6ng va mirc do khudy tron dé lang tach dong —
Thao xi nhiéu 1an (d& ngudi dung cho giai doan
hoan nguyén s&t) — Thao sten (Ham lwong Cu
>40-50%Cu) cap 16 chuyén.

+ Nap xi 16 chuyén néng — Bao &n nhiét (néu
ch®) — Nang nhiét dén diém yéu cdu — Cép tro
dung khudy trén dé tao sw déng déu lam giam do
nhét va ty trong ctia xi — On dinh nhiét do liéu
l6ng va mirc do khudy tron dé lang tach dong —
Thao xi nhiéu 1an (d& ngudi dung cho giai doan
hoan nguyén s&t) — Thao sten (Ham lwong Cu
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>40-80%Cu) cép |6 chuyén.

+ Nap xi hdn hop 16 SKS va 16 chuyén — Bao
6n nhiét (néu chd) — Nang nhiét dén diém yéu
cau — Céap tro dung khudy tron dé tao sw dong
déu lam gidm dd nhét va ty trong ctia xi — On dinh
nhiét do liéu 1dng va mirc d6 khudy tron dé lang
tach ddng — Théo xi nhiéu 1an (dé ngudi dung cho
giai doan hoan nguyén sét) — Thao sten (Ham
lwong Cu >40-60%Cu) cép 16 chuyén.

(i) Qué trinh hoan nguyén xi thu héi sat trong xi
tai 16 dién hé quang 1500kVA:

+ Xi sau khi l&ng tach dang cuc Ién — Gia céng
dam bdo c& hat < 50mm — Kho tap két.

+ Nap xi lang tach c& hat < 50mm nap vao [d
dién — Nang nhiét ndu chdy — Cép than hoan
nguyén va tro dung dé& hoan nguyén oxit sat —
Nang nhiét dén diém yéu cau ciu — Cap bé sung
tro dung dé loai bét SiO, — Thao xi — Cép bd
sung than dé& hoan nguyén Fe oxit — Thao hop
kim Fe d6 bai.

3.1. Lang téch thu héi déng

Di véi xi dau vao 2-6% Cu sau lang tach Cu
thu dwoc (%Cu xi < 0,5). Phan déng thu dwoc la
dang sten déng véi ham lwong 30-60%Cu duoc
thu hdi nap vao 16 chuyén dé quay vong san xuét.
Ché db téi wu lang tach thu hdi ddng trong xi nhuw
sau:

(1) Xi 16 SKS: Dé tai da dwa ra dwoc thong sb
tdi wu: St dung than, S& da dé phdi tron ty lé:
Than -0,5%; S6 da mdc phu hop;

(2) Béi v&i xi 16 Chuyén: Khi lang tach théng
thwong, liéu trong 16 c6 hién twong so6i bdng, xi va
sten khoéng phan tach. Can phai cho phu gia dé
tang hiéu qua lang va khir s6i. Hop chét cé Sulfua
nhw Pyrotin.

(3) Xi hén hop (Xi 16 SKS + xi 16 Chuyén):
thong sé téi wu vé Nhiét do lang tach, thoi gian
ldng tach... Ché dd lang tach téi wu: Than = 0,7%;
Pyrotin = 0,2%; Soda = 0,4%, CaF, = 0,09%; CaC,
=0,3%.

3.2. Hoan nguyén thu héi hop kim sat

Dé tai da xay dwng dwoc quy trinh céng nghé
dé thu héi hop kim sat cé trong tirng loai xi 16,
ciing nhw xi 16 hdn hop. Ti wu hoa cac yéu té anh
hwédng dén qua trinh th&r nghiém ciing nhw céac
loai hoa chét phu gia tiéu tén trong qua trinh san
xuét. chat lwong sat dang hop kim dat > 90%Fe
(Hinh 9, 10)

4. Két luan

Dé tai da xay dwng dwoc quy trinh céng nghé

.

Hinh 9. Mé&t cat phéi hop kim sét Fe>90%

- -

Hinh 10. Phéi hop kim sat
xt ly 1ang tach xi, thu hoi sét kim loai trong xi 16
SKS, 16 chuyén luyén déng. Quy trinh &ng dung
lang tach xi 16 SKS, 16 chuyén va thu héi st kim
loai tai nha may luyén ddng Chi nhanh Luyén ddng
Lao Cai — Vimico da gidam ham Ilwgng Cu trong
xi xubng <0,5% va thu hdi dwoc hop kim sat thu
duwoc Fe > 90%.

Két qua nghién clru ctia dé tai lam co s& khoa
hoc cho qua trinh 1ang tach xi va thu hdi kim loai
sat tai nha may luyén ddng thudc TKV, gép phan
tan thu tai nguyén va nang cao chudi gia tri sén
xuét dong.

Tai liéu tham khao:

[1]. Béo céo tdng két dé tai “Nghién ctru céng
nghé lang tach xi céc 1o luyén SKS, 16 chuyén
va thu sét kim loai béng 16 dién hé quang tai cac
nha méy Luyén déng thuéc TKV’, Téng Cong ty
Khoang san TKV-CTCP 2023.
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Research on slag separation technology of SKS furnace, furnace for transfering
and recovering ferrous metal by electric arc furnace at copper smelting plant of
Vinacomin

Eng. Vu Duc Quyet, Eng. Hoang Ngoc Minh, Eng. Doan Vu Long, Eng. Pham Duc Bang
Eng. Hoang Van Nhan, Eng. Do Tien Vinh
Vimico - Lao Cai Copper Smelting Branch

Abstract:

This paper presents the results of research on slag separation technology of SKS smelters, furnaces
for transferring and collecting metal by electric arc furnaces at Tang Loong copper smelting plant, Lao
Cai. The research results have selected the slag separation technology of SKS smelters, the furnaces to
transfering and collecting metallic iron by electric arc furnaces, the obtained iron alloy products meet
the set quality standards with the Fe content in iron alloys with obtained Fe of >90%.
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